###### Strengths and limitations of this study

-   The study incorporates random allocation of long day care services and blinding of the dietitian assessing compliance to nutrition guidelines.

-   The intervention is based on a theory-informed systematic process to target barriers and enablers identified by the childcare setting.

-   The intervention is conducted in the Hunter New England region of New South Wales and findings may not generalise nationally.

-   Multiple observation periods may improve the validity of the assessment on usual child food intake.

Introduction {#s1}
============

Internationally, dietary risk factors are a primary cause of death and disability. In 2010, the Global Burden of Disease study reported that over 11 million deaths worldwide were due to dietary risk factors alone.[@R1] Of these deaths, 4.9 million were linked to low fruit intake, 1.7 million to low vegetable intake and 3.1 million to a high sodium intake.[@R1] In Australia, ∼23% of total mortality and 11% of disability-adjusted life years during 2010 were attributable to dietary risk factors.[@R1]

Dietary patterns and food preferences developed in childhood track into adulthood and influence the risk of future chronic disease.[@R2] Developing healthy eating patterns in childhood is therefore recommended by the WHO and governments internationally as a key chronic disease prevention strategy.[@R3] Childcare services represent an opportune setting to improve the dietary intake of children as they provide access to a large number of children for prolonged periods of time at a critical stage of development.[@R4] Further, systematic review evidence suggests that improving the childcare nutrition environment can improve dietary and health outcomes for children.[@R4]

It is recommended that childcare services provide foods to children consistent with dietary guidelines.[@R5] [@R6] International research, however, suggests that foods and beverages provided by services to children are often inconsistent with guideline recommendations. A study conducted in the UK audited 118 nursery menus and found that none adhered to nutrition guidelines.[@R7] Similarly in Australia, 46 long day care service menus were reviewed and none provided adequate serves of vegetables consistent with the guidelines.[@R8] Childcare services report a number of barriers to complying with nutrition guidelines, including limited professional development opportunities, lack of practical resources, lack of time and inadequate support from management and colleagues.[@R9] [@R10]

Childcare services in Australia do not receive a subsidy from the government for the provision of meals that comply with the nutrition guidelines. For childcare services in New South Wales (NSW), Australia, the current nutrition recommendations are outlined in the Caring for Children resource which has been publicly available online since October 2014.[@R11] The resource was developed by the NSW Ministry of Health to assist childcare services to provide food that is consistent with the sector-specific nutrition guidelines. The content is based on experience in the field and consultation with childcare service representatives and outlines best practice guidelines on healthy eating and nutrition for the childcare setting. The resource provides guidance on menu planning and the number of serves of foods that need to be provided on a service menu to be compliant with guidelines. In NSW assessment and compliance officers, who regulate service accreditation, use the Caring for Children resource as a benchmark for determining if services meet accreditation standards in relation to the provision of healthy food and drinks to children while in care.

If the health benefits of nutrition guidelines for the childcare sector are to be realised, interventions to support services to overcome barriers to routine implementation are required. The few trials that have been conducted to assess how to best support the implementation of nutrition guidelines in childcare services report mixed results on implementation outcomes, providing a limited evidence base for efforts to improve implementation of nutrition guidelines and practices in this setting.[@R12] In addition, the majority of these trials do not explicitly report applying an implementation framework to guide intervention development and strategy selection.[@R13] [@R19] [@R20] Nonetheless, existing findings from these trials suggest that strategies such as resource provision, performance monitoring and feedback, ongoing support and professional development opportunities for service cooks and service managers may be effective in changing food provision in line with nutrition guidelines.[@R12] [@R15] Furthermore, it is suggested that strategies to increase childcare staff awareness of the nutrition guidelines may also be effective in improving compliance with nutrition guidelines in the setting.[@R22]

While a number of non-randomised trials have assessed the impact of changing food provision in line with nutrition guidelines on child dietary intake, to the best of our knowledge no randomised trials of such interventions have been undertaken.[@R14] [@R16] Such trials are required to better assess the health impact of such implementation strategies on child health.

Methods and analysis {#s2}
====================

Study aim {#s2a}
---------

Given the limitations of the existing evidence base, the primary aim of the study is to assess, relative to usual care, the effectiveness of a multistrategy childcare-based intervention in improving the compliance with nutrition guidelines in long day care services. As a secondary aim, the impact on child dietary intake during the hours attending care will also be assessed.

Study design {#s2b}
------------

The study will employ a randomised controlled trial design. Fifty-eight long day care services will be allocated to receive either the multicomponent intervention to support nutrition guideline implementation or a usual care control group. Service compliance with nutrition guidelines regarding food provision will be assessed by menu assessments undertaken by a dietitian blind to group allocation at baseline and at ∼6 months following baseline data collection. Child dietary intake will be assessed by aggregate plate waste measures and educator-completed child food intake questionnaires.

Setting {#s2c}
-------

The study will take place across one local health district of NSW, Australia (Hunter New England). The Australian Statistical Geography Standard describes the region as encompassing non-metropolitan 'major cities' and 'inner regional' areas.[@R23] Over 840 000 people reside in the area, of which ∼33 300 are aged 3--5 years.[@R24] There are currently 368 childcare services in the study region, of which 107 are long day care services which prepare and provide food onsite to children while in care. A subsample of 58 services will be invited to participate in this trial.

Sample {#s2d}
------

To be eligible to participate in the trial, long day care services must prepare and provide one main meal and two mid-meals to children while they are in care, and be open for at least 8 hours per day. Services that do not prepare and provide meals to children onsite or do not have a cook with some responsibility for menu planning will be excluded from the study. Further, services catering exclusively for children requiring specialist care will be excluded, as will mobile preschools and family day care centres given the different operational characteristics, and therefore intervention requirements of these services relative to permanent centre-based care services.

Recruitment procedures {#s2e}
----------------------

A list of all long day care services in the study region will be supplied by the NSW Ministry of Health and serve as the sampling frame. Service managers will be mailed recruitment letters ∼1 week prior to recruitment, informing them of the study and inviting participation. A research assistant will contact services to confirm eligibility and invite participation. The order at which services will be approached to participate in the study will be randomised using a random number function in Microsoft Excel. Consent will be obtained through the service manager via the return of the service\'s current 2-week menu. Study recruitment will continue until the required sample is achieved. To assess secondary outcome measures, a nested evaluation will be undertaken in a randomly selected subsample of 34 participating services located in the Hunter region. For such services, managers will also be asked if they consent to participate in a site visit to assess child dietary intake via plate waste. Services will be asked to return consent forms if they choose to participate in the site visits. To maximise study participation, a dedicated recruitment coordinator will make multiple attempts to contact services at times convenient to the centre.[@R17] [@R25] [@R26] The research team have extensive experience in the childcare setting and achieving consent rates of \>80% in previous trials undertaken.[@R17] [@R27]

To assess selective non-participation bias, the coordinator will also monitor participation rates and document characteristics of consenting and non-consenting services.[@R28]

Random allocation of childcare services {#s2f}
---------------------------------------

Consenting childcare services will be randomly allocated to an intervention or control group in a 1:1 ratio via block randomisation using a random number function in SAS statistical software (see [figure 1](#BMJOPEN2015010786F1){ref-type="fig"}). Block size will range between 2 and 6. Allocation of services will be undertaken by an experienced research assistant. Outcome data collectors will be blinded; however, long day care service staff will be aware of their group allocation.

![CONSORT diagram estimating the progress of long day care services through the trial.](bmjopen2015010786f01){#BMJOPEN2015010786F1}

Intervention {#s2g}
------------

### Implementation intervention {#s2g1}

The multicomponent intervention was designed by an expert advisory group of health promotion practitioners, implementation scientists, dietitians and behavioural scientists in consultation with childcare service cooks and service managers. The intervention strategy selection is based on a theoretical framework and previous research evidence in the childcare setting.[@R26] [@R28]

### Application of a theoretical framework {#s2g2}

The theoretical domains framework was the basis for intervention development.[@R31] [@R32] The theoretical domains framework is an integrative theoretical framework developed for behavioural research and incorporates 33 theories of behaviour change. The framework includes the following health behaviour change domains: knowledge; skills; social/professional role and identity; beliefs about capabilities; optimism; beliefs about consequences; reinforcement; intentions; goals; memory, attention and decision processes; environmental context and resources; social influences; behavioural regulation.[@R33] The framework has previously been used to design effective interventions to improve guideline implementation in clinical settings.[@R29] [@R33] [@R34] Further information about the domain definitions and constructs is reported by Cane *et al*.[@R33] The theoretical domains framework was chosen by the research team as it has been empirically validated, successfully applied in numerous healthcare settings and covers ∼95% of constructs targeting behaviour change.[@R34]

The theoretical domains framework was used to assess the potential behavioural determinants of the implementation of nutrition guidelines in childcare services, and inform selection of intervention strategies to influence these.[@R32] Specifically, literature reviews of previous implementation interventions targeting food provision in childcare and semistructured interviews with service cooks (n=7) using a modified theoretical domains framework questionnaire were undertaken, to identify the relevant domains in the framework that may influence (enable or impede) guideline implementation.[@R29] [@R39] The findings of the interviews were supplemented with on-site observations of food service practices and menu planning processes. On the basis of findings of the literature review, the interviews and the observations, a matrix developed by Michie *et al*[@R31] was applied to map potential behaviour change techniques (implementation strategies) to the relevant theoretical domains (see [table 1](#BMJOPEN2015010786TB1){ref-type="table"} for more detail). The implementation strategies to include in the intervention were selected on the basis of the mapping process and evidence of effect in changing behaviours; with consideration of contextual factors, programme resources and following further consultation with health promotion practitioners, childcare service managers and service cooks.[@R31]

###### 

Identified domains from quantitative and qualitative interviews, intervention content and delivery of intervention strategies

  Identified domain                            Intervention content                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Strategy
  -------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------
  Knowledge                                    The menu planning workshop will attempt to address the service managers and cooks awareness of the sector specific nutrition guidelines, the AGHE food groups and the daily recommended serves per child to be provided while in care.[@R5]                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       The menu planning workshop
                                               The menu planning workshop will introduce the Caring for Children resource, which outlines the sector-specific nutrition guidelines. Participating services will also be provided with menu planning tools and checklists, recipe ideas, budgeting factsheets and serve size posters during the workshop.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         Printed or electronic resources
                                               Post attending the menu planning workshop services will receive two face-to-face service visits (duration 1--2 hours) with a support officer at their service on site, which will also target specific knowledge gaps regarding application of the guidelines and provide clarification about any information about the sector-specific nutrition guidelines that the service cook or manager were uncertain about.                                                                                                                                                                                                                                                                                                                                                                               Service visits
  Skills                                       During the menu planning workshop the service cook and service manager will be taught step by step how to plan a service menu that is compliant with the nutrition guidelines using the menu planning checklist within the Caring for Children resource. Each service will be asked to bring their current service menu to the training and as part of the workshop will review the menu items for one full day of their menu. Activities such as serve size calculations and recipe modification exercises will assist to develop the individual menu planning skills of the service cooks and service managers. In addition, small group discussions during the workshop will provide opportunities for services to share ideas, problem solve and practise menu planning processes together.   Menu planning workshop
                                               The follow-up support contacts will provide additional opportunities for the service cook and manager to practice menu planning skills with their allocated support officer and receive immediate feedback and guidance to ensure menu compliance.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Follow-up support contacts
  Environmental context and resources          Services will be encouraged to adapt the service environment to be more supportive of the implementation of the nutrition guidelines. Services will be asked to display the nutrition guidelines and serve size posters in highly visible areas in the kitchen and to store provided resources at easily accessible areas.                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Follow-up support contacts
  Printed resources                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
  Action planning                              At the menu planning workshop, the service cook and service manager will set joint goals and action plans, using a goal setting template, to work towards menu compliance based on their completed review of one full day of the service menu. Services will be encouraged to begin developing SMART goals and indicate who is responsible to achieve each goal. A copy of the developed goals and action plans will be collected at the end of the workshop by each service\'s allocated support officer.                                                                                                                                                                                                                                                                                        Menu planning workshop
                                               During the follow-up contacts support officers will review the goals and actions plans of each service and use quality improvement principles encouraging service managers and cooks to identify problems, set new goals and implement action plans to facilitate services progression towards having a 2-week menu that is compliant with nutrition guidelines.                                                                                                                                                                                                                                                                                                                                                                                                                                  Follow-up contact
  Professional identity                        The service cooks and service managers are to determine clear roles and responsibilities for the implementation of nutrition guidelines, as part of their goals and action plans, during the menu planning workshop.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Menu planning workshop
                                               The MOU signed by the service cook and service manager during the initial follow-up service visit will recommend that the service manager be supportive of the implementation of the nutrition guidelines and communicate feedback directly to the service cook.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Follow-up support
                                               Service managers will be encouraged to update the service nutrition policy and the service cook position description to reflect the defined roles.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Securing executive support
  Beliefs about consequences (reinforcement)   The intervention will attempt to strengthen the relationship and communication between the service cook and service manager.[@R49] The service manager will be encouraged to provide feedback to the cook throughout the intervention, as detailed in the signed MOU. Both the service manager and service cook will attend the support officer service visits, where they will together discuss the services progress towards compliance with the nutrition guidelines.                                                                                                                                                                                                                                                                                                                          Follow-up support
                                               A communication tool developed for the intervention will be provided to the services by their allocated support officer during the first follow-up contact. The communication tool is designed for the service cook and service manager to provide clear feedback about the service menu between each another and as a monitoring tool to document the steps undertaken by the respective parties.                                                                                                                                                                                                                                                                                                                                                                                                Printed resources
  Social influences                            The newsletters distributed throughout the study period will relay key messages, provide further meal and snack ideas for inclusion on the menu and highlight case studies from services that have made significant improvements to their service menu. Highlighting achievements of other intervention services can act as an external influencer to progress services towards having a 2-week menu that is compliant with nutrition guidelines.                                                                                                                                                                                                                                                                                                                                                 Printed materials

AGHE, Australian Guide to Healthy Eating; MOU, memorandum of understanding; SMART, specific, measurable, achievable, realistic, appropriate timeframe.

### Intervention strategies {#s2g3}

On the basis of the above process, a 6-month intervention to facilitate childcare service implementation of nutrition guidelines will be delivered to long day care centres. The intervention will target childcare service managers and service cooks given their primary role in the menu planning and food preparation process. Specifically, the intervention will consist of the strategies listed below. Further detail about the content of each strategy and how each strategy addresses the identified domains is given in [table 1](#BMJOPEN2015010786TB1){ref-type="table"}.

-   Provision of staff training

A 1-day face-to-face menu planning workshop will be provided to service managers and cooks to improve staff knowledge and skills in the application of nutrition guidelines to childcare food service. The workshop will incorporate both didactic and interactive components including small group discussions, case studies, facilitator feedback and opportunities to practise new skills.[@R40] Experienced implementation support staff and dietitians will facilitate the workshop.

-   Provision of resources

All intervention services will receive a resource pack to support the implementation of nutrition guidelines which includes the Caring for Children resource, menu planning checklists, recipe ideas and budgeting fact sheets. Resources to support guideline implementation were selected on the sector barriers as identified in literature reviews and expressed by service cooks during the semistructured theoretical domains framework interviews.[@R9] [@R10] [@R44]

-   Audit and feedback

Intervention service menus will be audited by a dietitian and feedback provided at two time points. The first menu audit and feedback will use baseline data and be provided at the start of the intervention and the second will be mid-intervention. Intervention service cooks and service managers will receive written (email) and verbal (service visit) feedback following each menu assessment via their implementation support officer.[@R45]

-   Ongoing support

Intervention services will be allocated an implementation support officer to provide expert advice and assistance to facilitate guideline implementation. Each intervention service will receive two face-to-face contacts, following the menu planning workshop. Support contacts will be provided to service managers and cooks. Two newsletters will also be distributed to intervention services during the intervention period.[@R46] [@R47]

-   Securing executive support

The implementation support officer, the service manager and cook will sign a memorandum of understanding outlining each party\'s responsibilities in working to improve food service. Service managers will be asked to communicate support and endorsement of adhering to nutrition guidelines to other staff and update the service nutrition policy accordingly (if required).[@R48]

### Intervention quality assurance and monitoring {#s2g4}

The delivery of the intervention will be managed by an experienced health promotion manager, who will provide the implementation support staff and dietitians with 1-day training to ensure that they are equipped with the skills and knowledge required to deliver the intervention. The training will cover communication skills, role plays, case study discussions, and data collection and documentation processes.

The intervention support staff will participate in fortnightly group meetings, facilitated by the health promotion manager, to ensure standardised intervention delivery, facilitate staff learning, identify intervention delivery problems, problem-solve and agree on standard responses to problems or service queries. Intervention delivery records will be maintained by implementation support staff. These records will be monitored to ensure that the intervention is delivered as per protocol. Deviations in protocol will be documented and addressed by the health promotion manager.

Control group {#s2h}
-------------

Services randomised to the control group will receive usual care and be posted a hard copy of the Caring for Children resource. The control services will not receive any other intervention support from the research team.

Measures {#s2i}
--------

### Service cook demographics and menu planning practices {#s2i1}

Service cooks will be asked to complete a mailed pen and paper questionnaire at baseline and follow-up. The questionnaire will collect service cook demographic data (including education level, years employed as a service cook, age, weekly hours worked) as well as information about the current processes that relate to the planning of menus in their service and the provision of healthy foods. Items to assess how frequently the service menu is reviewed, how feedback is incorporated during a menu review and the hours typically taken to plan a service menu were adapted from items previously used in a state-based survey of childcare service providers conducted by the research team.

### Childcare service operational characteristics, nutrition environment and menu planning practices {#s2i2}

Childcare service operational and nutrition environment characteristics will be collected by a pen and paper questionnaire completed by the service manager at baseline and at follow-up. Childcare service operational characteristics will include the hours of operation and the total number of children who are enrolled at the service, the number that attend each day and the total number of staff. The items used to assess service characteristics have been used in other Australian surveys of childcare services conducted by the research team.[@R50] The nutrition environment of services will be assessed using items validated in a previous sample of 42 Australian childcare services and included in the service manager questionnaire.[@R27] [@R51] The nutrition environment items include assessment of a nutrition policy and the role modelling behaviour of staff during meal times.

Outcomes {#s3}
========

Primary outcomes {#s3a}
----------------

### Compliance with nutrition guidelines {#s3a1}

The primary outcome of the trial is the change in proportion of services with a 2-week menu that is compliant with the nutrition guidelines. Compliance will be assessed via a comprehensive menu assessment undertaken by a dietitian in accordance with best practice protocols for menu assessment undertaken at baseline and follow-up.[@R52] Consistent with guideline recommendations, a compliant menu will be defined as one that provides 50% of the recommended daily serves of each of the Australian Dietary Guidelines five food groups ((1) vegetables and legumes/beans; (2) fruit; (3) wholegrain cereal foods and breads; (4) lean meat and poultry, fish, eggs, tofu, seeds and legumes; (5) milk, yoghurt, cheese and alternatives) for children aged 2--5 years who attend each day.[@R11] A comparison of plate waste measures and menu audits (unpublished) conducted by the research team found a 96% agreement in number of food groups provided among 84 meals, supporting the utility of menu assessments to assess overall guideline compliance. The recommended serve sizes are outlined in the Caring for Children resource and are based on the Australian Guide to Healthy Eating (AGHE) recommendations. [Table 2](#BMJOPEN2015010786TB2){ref-type="table"} shows the recommended number of serves to be provided on a childcare service menu consistent with childcare nutrition guidelines.

###### 

Recommended daily serves of food groups to be provided to children aged 2--5 years who attend care for 8 or more hours

  Food group                                                   Recommended daily serves to provide for 8 or more hours of care (2--5 years old)
  ------------------------------------------------------------ ----------------------------------------------------------------------------------
  Vegetables and legumes/beans                                 2
  Fruit                                                        1
  Wholegrain cereal foods and breads                           2
  Lean meat and poultry, fish, eggs, tofu, seeds and legumes   0.75
  Milk, yoghurt, cheese and alternatives                       1

Source: Caring for Children 2014 resource.[@R11]

Services will be asked to provide a copy of their current 2-week menu to the research team. An independent dietitian, blind to group allocation, will review menus and calculate serves of food groups provided per child per day, based on the AGHE food groups. For menu assessment, the food items on the menu will be classified into their appropriate food group and the total of each food group summed to generate the number of serves for each food group. If insufficient information is provided to enable food group classification, the dietitian will contact service cooks for additional information via a telephone or face-to-face visit. The dietitian will determine compliance with the nutrition guidelines based on the calculations of serves of each food group provided per child per day.

### Compliance with nutrition guidelines for individual AGHE food groups {#s3a2}

The change in proportion of services which comply with the nutrition guidelines for the individual food groups ((1) vegetables and legumes/beans; (2) fruit; (3) wholegrain cereal foods and breads; (4) lean meat and poultry, fish, eggs, tofu, seeds and legumes; (5) milk, yoghurt, cheese and alternatives) and 'discretionary' foods will also be compared between the intervention and control group. 'Discretionary' foods are defined as those which are high in kilojoules, saturated fat, added sugars and added salt.[@R11] Examples include cakes, sweet biscuits, chocolate, confectionery, crisps, pastries, commercially fried foods and high salt savoury biscuits.[@R11] Discretionary foods are not recommended for provision in childcare services as outlined in the Caring for Children resource.[@R11]

Secondary outcomes {#s3b}
------------------

### Theoretical domains framework constructs {#s3b1}

Postintervention between-group differences in the theoretical domains framework constructs targeted by the intervention will be assessed as a process measures part of the cook\'s pen and paper questionnaire.

### Food group consumption {#s3b2}

Child food group consumption is measured on two levels---service level via aggregate plate waste measures and an individual level via educator-completed usual food intake questionnaires.

#### Service-level child food group serves consumption {#s3b2a}

The secondary trial outcome will be the grams of food consumed at the service per day for each of the core food groups and the 'discretionary' foods. The data will be collected in a subsample of 34 services. Plate waste methods will be used to obtain aggregate serves of food groups consumed by children while in care. Aggregated plate waste has been reported to be a valid method of assessing food intake at the group level and has been previously used in studies assessing the food intake of children in the school setting.[@R53] Plate waste will be collected for one main meal and two mid-meals, at baseline and follow-up, during a full day data collection site visits. Two trained research assistants will undertake the plate waste measurements for each service. Data collection and assessment procedures will be based on those previously reported in the literature and will include the following: Research assistants will collect the written menu and additional information including recipes from the service cook, for the day of data collection.Once the food is prepared and cooked, prior to being served, the food items will be separated into their respective food groups based on the AGHE and the total mass of each food group will be weighed, to the nearest 0.1 g, using a digital scale (Nuweigh JAC838). Any liquids will be measured to the nearest millilitre. Mixed meals (those which include a combination of food groups) will be weighed as a total mass and the proportion of each food group contributing to the total mass will be determined from the recipe information collected from the service cook.To measure waste, a number of tubs, dependent on the services menu items, will be provided to collect leftover food items. The tubs will be labelled with the AGHE food groups or mixed meals items included on the service menu. They will also be provided and labelled for any liquids; each liquid type will be poured into a separate waste tub. Leftover food items (including any food items found on the floor) will be similarly separated into food groups, placed in labelled waste tubs and weighed to determine the leftover mass. Mixed meals will again be weighed as a total mass. The research assistants will be responsible for grouping the leftover food items. When food items become mixed through the process of serving and/or eating and the food items are unable to be weighed separately postserving then they will be treated as a mixed food and serving sizes attributed on the basis of the combined food groups, determined from the recipe provided by the service cook.The research team will subtract the leftover weight of each food group from the initial weights, providing the total weight of each food group consumed by the children.The steps outlined above will be repeated for each meal within the 8 hours of care (typically two mid-meals and one main meal).

The research assistants will be trained in safe food handling practices and wear gloves at all times to address occupational health and safety concerns. The data collection service visits will be scheduled at a time convenient for the service cook and the measurements will be conducted to cause minimal disruption to the service cooks daily practices.

#### Usual child consumption of food group serves while in care {#s3b2b}

A further secondary outcome measure will be the usual serves of food, from each food group (as well as 'discretionary' foods) consumed by individual children attending each service. This will be measured in the same subsample of 34 services by childcare service educator-completed questionnaires at baseline and at follow-up. The food intake questionnaire was developed specifically for this intervention and was adapted from a reliable and validated dietary intake survey for children.[@R54] The tool has been developed in recognition of the resource burden required to capture 'usual intake' using gold standard or objective data collection methodologies such as direct observations of children and/or multiple day plate waste assessments.[@R55] [@R56]

The food intake questionnaire requires staff to record the number of serves of each of the Australian Dietary Guideline food groups plus 'extra' foods that the child usually consumes across the day, while in care. Research assistants will provide service educators with brief training and a supporting resource, explaining how to accurately complete the child food intake questionnaire. The child food intake questionnaires will be provided to educators during the full day data collection service visit. The questionnaire will only be completed for children aged 2--5 years attending care on the day of data collection. To maximise the number of returned questionnaires, the research team will place a data collection box at the service, which will be collected 1 week post the full day data collection service visit. One member of the research team will be responsible for monitoring and following up the return of the child food intake questionnaires.

### Intervention acceptability {#s3b3}

As part of the follow-up pen and paper questionnaires, services allocated to the intervention group will answer items related to the use, appropriateness and satisfaction with the resources, training and ongoing support provided by the implementation team. Both the service cook and service manager will answer these acceptability items. The items are not validated and will be similar to those used by the research team to evaluate previous health promotion programmes in childcare services.[@R57] The items will be answered on a four-point Likert scale (strongly disagree, disagree, agree, strongly agree).

### Contamination and co-intervention {#s3b4}

Intervention contamination and receipt of other interventions provided separate to the trial will be assessed via pen and paper questionnaires completed by service cooks and service managers both in intervention and control groups at follow-up. The questionnaire items will assess if the control services were exposed to any intervention materials or support during the study period. If the participants received any additional support to improve menu planning or food preparation during the study period, they will be asked to describe such support.

### Context {#s3b5}

A systematic search will be conducted to aid the assessment of the external validity of the trial findings and to describe the context in which the trial was conducted. The search will include national and state education websites, local newspaper archives and accreditation and national healthy eating recommendations and guidelines to identify any changes in government policy, standards, sector accreditation requirements and nutrition guidelines that may impact on the healthy eating environment and the provision of healthy foods within the childcare setting. The date of events and release of promotional materials related to the dissemination of the Caring for Children resource will also be documented. The search will include the 12 months prior to and the 6 months during intervention delivery.

### Delivery of intervention strategies {#s3b6}

Project records maintained by implementation support staff will be used to monitor and assess the delivery and uptake of each of the intervention strategies. Provision of tools and resources: the type of tools/resources provided to each intervention service will be monitored and recorded, along with the date they were distributed.Provision of staff training: the name of the service manager and service cook who attended the 1-day menu planning workshop will be recorded by implementation support officers. In addition, the date and location of the workshop of each intervention service attended will be documented.Executive support: a copy of the goals developed by intervention service cooks and service managers will be collected by implementation support officers at the completion of the 1-day menu planning workshop.Audit and feedback: the date each menu assessment is completed and feedback report provided to intervention services will be recorded by implementation support officers.Ongoing support (newsletters, follow-up service visits/calls): the date and frequency of support contacts by implementation support officers to each service will be recorded.

### Minimising attrition {#s3b7}

Evidence-based strategies will be employed to minimise study attrition.[@R58] Specifically, strategies include allocating one research assistant to monitor follow-up data collection, using multiple modes of contact (including phone, face-to-face and email) to collect data and sending reminder letters and emails to services that have not provided follow-up data.[@R58] To minimise burden to services, the data collection site visits will be scheduled at a convenient time for the services and the pen and paper questionnaires will be of an appropriate length to complete.

Data entry {#s3c}
----------

Hard copies of data will be stored in lockable filing cabinets, at the Hunter New England Population Health Facility, to which only the study team will have access. Electronic data will be stored on password-protected computers and within a secure electronic database. The pen and paper questionnaire will be coded by a trained research assistant, then checked by the chief investigator and one other investigator. This same coding process will be undertaken for the educator-completed usual food intake questionnaires. To ensure data quality, double data entry will be conducted for 10% of all data for each measure.

Sample size and power calculations {#s3d}
----------------------------------

### Services implementation of nutrition guidelines (compliant/non-compliant) {#s3d1}

Allowing for a 13% compliance rate in the control group, the recruitment of 29 services in the intervention group and 29 services in the control group will enable the detection of an absolute difference of 32% in primary outcome at follow-up, with 80% power, using a two-sided α of 0.05.[@R17]

Statistical analysis {#s3e}
--------------------

The primary trial outcome will be assessed by comparing group differences in proportion of services having 2-week menus which are compliant with nutrition guidelines (providing 50% of recommended serves of the AGHE food groups per child per day). The software used for all statistical analyses will be SAS (V.9.3 or later). The primary trial outcome will be analysed under an intention-to-treat framework, with services being analysed on the basis of the groups to which they were allocated, regardless of the treatment type or exposure received.[@R59] All statistical tests will be two-tailed with an α value of 0.05. A logistic regression model, adjusted for baseline values of the primary trial outcome will be used to determine intervention effectiveness. All available data will be used for the analysis. Sensitivity analyses, using multiple imputations for missing data will also be performed to assess the robustness of the findings of the primary analyses.

Discussion {#s4}
==========

The limited available evidence regarding the implementation of nutrition guidelines in menu-based childcare services highlights the need for further intervention studies to support childcare services to implement these guidelines. The strengths of this trial include its randomised design, the use of the theoretical domains framework to guide intervention strategy selection to target barriers and facilitators to the implementation of the childcare nutrition guidelines and rigorous assessment of primary and secondary outcome measures. This trial will provide strong evidence to advance implementation research in this setting and allow assessment of the impact on child diet. This randomised controlled trial is the first in the childcare setting to assess the impact of improving guideline implementation on child dietary intake.

Conclusion {#s5}
==========

This paper describes the design; delivery and evaluation of a randomised trial to support childcare services' implementation of nutrition guidelines. The proposed trial addresses a gap in the literature by applying implementation theory to inform the design and development of an intervention to improve childcare centres' implementation of nutrition guidelines. The trial will be the first national randomised trial of its type and is likely to represent a substantial contribution to the literature in this field.
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